(Received for publication January 10, 1966) An antigenic substance originated from the helminthic parasite appearing in the urine of infected host has been reported by Welt (1941) , from his studies on Trichinella spiralis. Welt observed, during his experiment on monkeys artificially infected with Trichinella spiralis, that antigen was excreted into the urine of the monkeys several weeks after antibody had been produced in their sera . Subsequently, Okabe and Tanaka (1961) and Okabe and Ono (1961) discovered that an antigenic substance was transferred to the urine of a human patient infected with Schistosoma japonicum, and asserted that this fact had an important significance in the clinical diagnosis of schistosomiasis japonica. Furthermore , Okabe and his associates detected antigenic substances in the urine of human patients infected with liver and lung flukes, and reported the results of application of these substances to the clinical diagnosis of the respective diseases.
It is difficult to collect adult worms of Wuchereria bancrofti for material in the preparation of antigen. Currently, an antigenic substance is extracted from adult worms of Dirofilaria immitis, instead of Wuchereria bancrofti, and used for the immunological diagnosis of the human f ilariasis.
Should any antigenic substance originating from Wuchereria bancrofti appear in the urine of a human patient and be isolated from the urine, it will be a useful material for the immunological diagnosis of Wuchereria infection. Thus, a study on the urine of dogs infected with Dirofilaria immitis, was undertaken. It was confirmed that an antigenic substance, presumably derived from this filaria , had been excreted into the urine of the dogs. Furthermore, this substance was isolated, purified , and examined for biological and immunological properties.
The results of the study are reported in the present paper. 
RESULTS
1. Antigen appearing in the urine of rabbits injected intravenously with Dirofilaria immitis antigen.
Rabbits, weighing 2.1 to 3.0 kg, were injected slowly with 5 to 10 ml of the extract of the body substance of Dirofilaria immitis in physiological saline solution (1:50) intravenously.
Urinary samples were collected immediately, 7, 24, and 48 hours, and 3, 4, and 5 days, following injection. The samples were centrifuged and the resulting supernatants subjected to dialysis through a cellophane membrane in running water for 24 hours. Then, they were concentrated under reduced pressure to be made desiccated and solidified. The resultant products were dissolved in physiological saline solution and tested for precipitin reaction by the accumulation method. The results obtained are indicated in Table I . As shown in Table I , when a rabbit was injected intravenously with 5 ml of the extract of the worm body daily for two consecutive days, the results of the precipitin reaction confirmed that an antigenic substance is excreted in the urine of the rabbit about 24 to 48 hours after injection.
Four days after injection, all the rabbits gave a negative reaction.
Rabbits injected intravenously with a single does of 10 ml, a positive precipitin reaction was observed in the urine collected 7 hours after injection. However, the precipitin was negative in this rabbit earlier than in that one which had received for two consecutive days.
Thus, it has been confirmed that the substance of the worm body of the canine f ilaria injected into a host animal is excreted into the urine of the animal within a relatively short period of time after injection.
2. Isolation of antigenic substance from the urnie of a dog infected with Dirofilaria immitis.
Urinary samples were collected from a dog which harbored microfilariae in its peripheral blood. It was subjected to dialysis through a cellophane membrane in running water for 24 hours and then centrifuged.
The resulting supernatant was concentrated to about one-tenth of the original quantity under reduced pressure. Using this product as material, paper chromatography was carried out by the method mentioned above. •oe Fraction I •£ : Fraction II
•› : Fraction III •~ Fraction IV matography, showed a particularly strong positive reaction. Both fractions II and IV gave negative results. Fraction III showed a positive reaction after a lapse of 60 minutes. Thus, it was assumed that the antigenic substance of the canine filaria appearing in the urine might be located relatively close to the original point of the chromatogram. The following experiment was then carried out confirming the position of this substance.
3. Comparison of the antigenic fractions between the urine of dogs infected with filariae and the solution used for cultivation of canine filariae.
In the experiment mentioned in the preceding section, the urine of dogs infected with Diyofilaria immitis was subjected to fractionation by chromatography. As a reaction for judgment as reflected in Fig 4 . As a result, a positive precipitin reaction was observed in only one portion next to the original point (1 cm distant from it) on the anodic side. It was, therefore, presumed that the antigenic substance transferred to the urine had been hardly moved from the viewpoint of paper electrophoresis.
5. Isolation and purification of the active fractions by means of Sephadex G 25 columns.
The fractions of the antigenic substance which had been transferred to the urine were isolated and purified by paper chromatography and paper electrophoresis . In the present experiment, they were subjected further to column chromatography using Sephadex G 25 columms, so that the active fractions might be purified .
The water derived from the columns was developed by means of the fraction collector. Each of the resulting products was examined for qualitative reaction on sugar using the Anthron reagent. The results obobtained are indicated in Fig 5 . A positive sugar reaction was shown by fraction I (test tubes Nos. 5 to 10) and fraction II (test tubes Nos. 25 to 37).
Furthermore, each of the products obtained by development was concentrated under reduced pressure, dissolved in physiological saline solution , and subjected to the precipitin reaction by the accumulation method. The results obtained are indicated in Table 3 .
A pronounced positive precipitin reaction appeared in fraction I , which had shown a positive sugar reaction at test tubes Nos. 5 to 10 . The precipitin reaction was negative in fraction II, which had given rise to a positive sugar reaction at test tubes Nos. 25 to 37.
The two fractions were then subjected for intradermal reaction on sensitized rabbits. Both fractions gave a positive intradermal reaction, as shown in Fig 6 . The two portions of the antigenic substance in the urine , which take part in the precipitin reaction and the intradermal reaction, respectively, transferred simultaneously. The antigenic substance, however, could be divided into two portions , one active in the precipitin reaction and the other active in the intradermal reaction , by column that an antigenic substance derived from the worm body of each species had been transferred to the urine of the host harboring worms of the repective species.
Moreover, Okabe and his associates studied the antigenic substance which had been demonstrated in the urine of the host, by applying the precipitin reaction with antiserum, so some relationship might be established between the appearance of this substance in the urine and the occurrence of infection with helminths. As a result, they determined that a high value should be placed to this reaction in the diagnosis of helminthic infection.
The present studies were designed to determine whether the antigenic substance originated from filariae could be transferred to the urine of their host and to elucidate the immunological properties of this substance. Rabbits were injected with f ilarial antigen and examined for the process of excretion of the antigen into the urine with the lapse of time.
As a result, it was affirmed by means of the precipitin reaction that the filarial antigen injected parenterally into rabbits had appeared in the urine of these animals . Then such antigenic substance was isolated from the urine of dogs infected with Dirofilaria immitis and purified. Comparative studies were made on the antigenic substance having appeared in the urine of the host and the same substance prepared from the fluid used for cultivation of canine filariae, by using paper chromatography . As a result, these two substances were found to show the same Rf value (0 .16 to 0.28).
Based on these results, it is assumed that the antigenic substance transferred to the urine may have been derived from nothing more than the metabolites of helminthic parasites harbored in the host. Further isolation and purification of this antigenic substance were carried out by means of paper electrophoresis . A portion with a positive reaction was recovered from this substance and purified by column Chromatography using Sephadex G 25 columns. It contained a fraction which was positive for sugar and precipitin reaction.
These findings seem to indicate that the antigenic substance originated from the metabolites of the f ilaria and transferred to the urine of the host may have an active factor in one of its fractions which is rather strongly positive for sugar reaction .
It should be noted that this substance, which possesses a potency as an antigen , also gives rise to a positive intradermal reaction in rabbits which have undergone sensitization with the substance derived from the body of the canine filaria . This fact gives evidence for the presence of a factor which is common to one substance that has participated in the reaction with antiserum in vitro and the other substance that has appeared in the body as a result of the reaction having taken place in vivo , or tissue antibody.
SUMMARY
The author isolated a substance from the urine of a dog infected with Dirofilaria immitis. The substance had been derived from the body of the parasite was examined for biological and immunological properties.
The results obtained are summarized as follows.
An antigenic substance, which showed activity in the precipitin reaction and in the intradermal reaction, had been transferred to the urine of the host infected with filariae. It was proven by paper chromatography that this substance was located in the vicinity of Rf 0.2. Another substance was isolated from the fluid used for artificial cultivation of canine filariae. It was demonstrated that the substance isolated from the urine had essentially the same properties as that isolated from the fluid of f ilarial culture.
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